In this paper a new study for the mechanism of the ring-like vortex formation is presented. There were two existing theories, one believes the ring-like vortex is produced by the shear layer and the other thinks the ring-like vortex generation follows the Crow theory. According to our recent DNS results, a new hypothesis is presented that the ring-like vortex generation is following the first Helmholtz vortex conservation law.
I. Introduction:
After over a century study on the turbulence, the linear and early non-linear stages of flow transition is pretty well understood (Kleiser, 1991) . However, for late transition stages, there are still many questions which have to be studied (Borodulin et al, 2002) . One of the questions is how the ring-like vortex is formed. Early literatures believe the ring-like vortex is generated by the shear layer. However, people later found the position of ring-like vortex generation is not the same place where the large shear stress located. They are not coincided. Then people think the ring-like formation is based on the Crow theory (Moin, 1986; Rist et al 2002) . However, this hypothesis is not proved with strong evidences. We conducted a shear layer simulation and a large grid DNS to study the formation of the ring-like vortex.
Here, we use the 2 λ criterion (Jeong & Hussain, 1995) for visualization.
Ring-like vortices play a key role in the flow breakdown and transition. They generate rapid downward jets which induce the positive spike and bring the high energy to the boundary layer and cause the upward jets to mix the boundary layer. In other words, the ring-like vortex formation and development is a critical topic for turbulence study. Figure 1 clearly shows that a shear layer is unstable and can be broken down to pairs of counter rotating vortexes.
II. Numerical Simulation
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Crow Theory:
According to the Crow theory, the ring type vortex is formed by two parallel counter rotating vortex tubes when they are close to each other. However, in our DNS study, we could not find two parallel vortex tubes, but a Λ shape vortex without head and we did not find many rings were generated and then broken to small pieces, but only one ring and a bridge follows. Figure 2 . Crow theory about ring-type vortex formation
Helmholtz First Law for Vertex Conservation
If we define a curl as V × ∇ = ω , we will have 
III Concluding Remarks:
There are no strong proofs to show the ring type vortex is formed following the Crow theory according to our new DNS simulation for flow transition on a flat plate. The DNS analysis shows there is a possibility that the Λ vortex (Horseshoe vortex) could be broken down by the shear stress due to large velocity gradients caused by non-linear resonance, but is quickly rising and repaired to comply the Helmholtz vortex conservation law, especially in the up level of the boundary layer where the diffusion of vorticity is almost zero (vortex tube cannot be generated or disappeared and there is no head end or trail end of any vortex tube in the invicid flow). A bridge must be generated to link two parallel separated vortex tubes and the bridge finally develops as a ring type vortex. Due to the boundary layer mean velocity profile which increases when moving up from the wall, the ring type vortex must raise the head, be stretched and, eventually, breaks down and becomes randomly wandering vortices.
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